Azole resistance in the opportunistic pathogen Aspergillus fumigatus is increasing, dominated primarily 9 by two environmentally-associated resistance alleles: TR34/L98H and TR46/Y121F/T289A. Using an 10 environmental sampling strategy across the South of England we assess the prevalence of azole resistant 11 A. fumigatus (ARAf) in soil samples collected in both urban and rural locations. We characterise the 12 susceptibility profiles of the resistant isolates to three medical azoles, identify the underlying genetic 13 basis of resistance and investigate their genetic relationships. ARAf was detected in 6.7% of the soil 14 samples, with a higher prevalence in urban (13.8%) compared to rural (1.1%) locations. Nineteen 15 isolates were confirmed to exhibit clinical breakpoints for resistance to at least one of three medical 16 azoles, with 18 isolates exhibiting resistance to itraconazole, four to voriconazole, with two also showing 17 additional elevated minimum inhibitory concentration to posaconazole. Thirteen of the resistant isolates 18 harboured the TR34/L98H resistance allele and six isolates carried TR46/Y121F/T289A allele. The 19 azole-19 resistant isolates were spread across five csp1 genetic subtypes, t01, t02, t04B, t09 and t18 with t02 the 20 predominant subtype. Our study demonstrates that ARAf can be easily isolated in the South of England, 21 especially in urban city centres, which appear to play an important role in the epidemiology of 22 environmentally-linked drug resistant A. fumigatus. 23 24
Introduction

27
Aspergillus fumigatus is a ubiquitous ascomycete fungus with a pan-global population distribution and a 28 primary ecological niche of decaying vegetation and soil (1). This fungus is the most prevalent species 29 among ~250 described Aspergilli, partly due to its ability to survive and grow in a wide range of 30 conditions, but also through the large-scale dispersal of airborne conidia (1-3). A. fumigatus is also an 31 opportunistic pathogen and is commonly responsible for aspergillosis, a spectrum of clinical syndromes 32 caused by Aspergillus spp. that affects millions of individuals worldwide (4). Invasive aspergillosis (IA), 33 the most severe form of the disease, can lead to serious and even fatal illness in immunocompromised 34 individuals, with a mortality rate of 40 -90% (5, 6). (19, 20) , with one study specifically linking a fatal case of aspergillosis to a 51 genotypically indistinguishable isolate sourced from the patients own home (21) . Retrospective studies 52 of patients with invasive aspergillosis (IA) and infected with azole-resistant genotypes of A. fumigatus 53 show an excess mortality of 25% at day 90 when compared against patients with wild-type-infections 54 (22) . 55 56 Despite a generally good understanding of ARAf global prevalence, very few studies have investigated 57 resistance in the United Kingdom or focused sampling strategies across a diverse set of substrates. In 58 this study, we aim to determine the prevalence of ARAf in soil collected from a wide range of sites 59 across the UK's southernmost region. Sampling locations include ancient woodlands, agricultural fields, 60 tourist attractions and densely populated city centres. We show that the UK has similar prevalence rates 61 to other countries and that both TR34/L98H and TR46/Y121F/T289A can be regularly isolated from 62 urbanised locations, especially flower beds in close proximity to city centre hospitals. 
Materials and Methods
64
255
Our findings, and that of the Welsh study (13), appear to contradict the hypothesis that UK ARAf is 256 driven by the environmental application of azoles in arable agriculture (35, 36) . Indeed, of the 53 257 samples collected directly on or surrounding agricultural land, zero azole-tolerant isolates were identified. Rather, we found that the prevalence of resistance was higher in urban city centres, 259 specifically flower beds and gardens, a finding that lends itself more readily to the hypothesis that the 
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